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ABSTRACT: 

PROBLEM TO BE SOLVED: To control a magnetization direction of a free layer 
by setting a magnetic filed generated by a sensing current in an unbalance 
condition without deteriorating magneto-resistance effect in a 
magneto-resistance effect device. 

SOLUTION: A dual spin valve type magneto-resistance effect device has first, 
second and third ferromagnetic layers 2, 4, 6 separated from each other by 
first and second non-magnetic metal layers 3, 5. The magnetization directions 
of the first and third ferromagnetic layers 2, 6 are fixed in parallel to each 
other. The first non-magnetic metal layer 3 is made of a layer including Pd 
and having a relatively large specific resistance. 
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i it$g 1 1 mi mm^mmmm 2 coim&& 
mizi 0 *n<e ixm nzimztitim 1 (?mw&& 

* . u tern 2 <mwtfcm#ffim 1 <^HKtt&i&jf t 
m em 2 eftatttM t conatciea $ tu 1 1 1 k, 

wfcjtaata** %mm 1 *gNKtt4M 3 < 
t <, p d zstsz k mmt -tmm.mm? . 

[ mm 3 ] ±8e» 1 mm&&mm * . p d t . a 

g. Cu, Au, Pt£0|*I^^-fiX*H7)^Jlt^a*« 

[ »*ii4 3 ±tm 1 o^istt^Jii p d t , a 

g. Cu, Au. Pt^l*lcO^-f-ii*»<7)#JSi;c0^ii 

i m^m 5] mi ?>4m&&&MRv : %i 2 (omus& 
mmz± *)zti?ns.wzfmztit:& 1 <mmtw 

M. £2<0MH8ttfls*. M>\ H30§&attfrl£fii 

i?9iem2<oKJitti*Ji*<miemi<o^«tt^Jsi«t 

frie®2^Natt^«lt^lSJ{cl2M$ixl. 1 1 fcfc. 

meat 1 <mm&ftmRV&3<mm&#m<7Mfciifa 

:ftf£ii(c¥?r(cffl£8*u J.o. fflEmico^iStt^Ji 
2 ^N«tt4JMI^Jtffia*<5V HcfiSrS fa 

mzOSmnck. * * MIES l l#Hffl£&MI * , T a 4 

mmz t. <o *ti*HR\ HzftMztitzm 1 mm.&ft 

1 . friem 2 w^KWii^ Miem 1 ^NBttt&KiH t 
Mtem 2 ^Kittsfeflii fc oiaciai § tit 1 1 i> t , 

Btftem 1 o»»ttfWBai^ 3tf3«i8ttft^BWk;*|6| 
tfS^fcTfrfcfflJiSfi. 1.0. MIESt! 1 <7>«tt£JR 

aat^sB 2 ^HSttAfw^jastsa^v^fts f * 

WCJtStfiPJ* # & iiuiem 1 <^HIte&J»B * . T a 4 
[000 1] 
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imn?>m-t&8mm xmiiffismmmm^iz 

Ci4«*<i0»»*fi«W-Sfc*!>^H8tt*K«. BP 

%£mm Ltzmmrnm^zmth^cnx-h t . 

[0002] 

10 0 , zcom%®mm$m<7)mM^-y v t lt«^t- 
^siaj^j^ft^^sE^saaffitt (gmr) mum 

[0003] mm . I BMlcJ; 15 rxh-y • 
*fi]ffl^K^ffiiJi-fe <4«BIPF4 -3583 1 0^ 

Ktt^JS« \,z i. o 2 oof££ L T v ^ 

fi*R»«ttfWi*ft*L'r»att{*i<oafl:M*«iii£ 
20 [00043^ o^m-fe y^za i . ^gPHJl^EPSn 
fin*>, 7 'J — (free) ■oBMbfrftft'ftinMfc- 

1, SP*>. tXH (pinned) mnmittjfokftg. 
[0005] ^<?5ASIIlc<SSl,tfE^m : F^ t"y(c 

[0006] Z<?>&%ZV>'V]s~?®SM£i-t>-t<?>&) 
^/P^atSUSfit-fe^- (!»M¥6 - 2 2 3 3 3 6-f4«R 

#99) j #it*$*i-ci3 9, zn j f*Tfi' (zi)xe 
izxvyw7mm£mmLt:i><7)X'$> 0 . 

J:oT^2fgc01Smffitt^ft5:#T^&<7)-<:\ 04 i# 
40 BS LT £ cottfcf a t N'^^mffitfiSSmSi 1 

[0007 ] H4#BS 

114 t,ZK%i®.&fam 3 1 JbSR^JStt*® 3 7 <o#a $■ 
4MBLT^L3tfl«0T*'9. 4^f. m (H^-f) 

fffiJI (BKHH*) ^«Lfc<?)*>. ?l#^v^TR5SIStt 

ft® 3 1 , mm.wmtph^h^y hji3 2 , 

K"C*& C u C u >f RUI 3 3 . ^JKttftl*^ 

50 ^*7D-JB3 4. Cu+ia)i3 5. »att*l^=5r 
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h f« 3 6 , at* , K&EStefti 3 7 frw&ntJis 

3 1, 3 7^MSr^-rs;tfcJ:oT. BKlft 

[0 0 08] Ht^ttidt. t?yF«32, 36<D& 
■ftSriftlMa , M4 fiRSS&ttttJf 3 1 . 3 7<0«fl:2rfo 
Mi , m 2 CH^Sft.. — 3u 7'J-*3 4*)8Hl3riS| 
Msli. ±T^tyF«3 2, 3 6*>»»SUS£fc:J:* 

t, IP*>. tTVFJ132, 3 6c7)K-fL*|6]M 3 . M 4 i: 
[0 0 0 9] CC0^7'J-«3 4C7)M*(6IM5 CD® 
. ft^fitt «4^fit<3«f»'&«£-$-;t SWIMS**** 

t w->t> asuats-fe ytw« Tx&t&ab i , + 

[0 0 10]&i5 H ^««l&7l>-Jf 3 4cOM#faM 
5 <0EWE{±. x^r;^h , 'yys;;P7mffiiji««^^ 
F t LTffl^jitf^ro-feXtfOW^ FfMbJS. 

Ft LT»if££-£i.B!fc:. t j- T/l/X t° yj <>^y&.M& 

[ooii] fie*<o*-flBamtf w^T^^cas 

HS^Ki^Tfi, ^«&fi^*SltrfciS«*3 8 

ffiiiic0 2-9C7)Cu4 3 fail3 3 , 3 5j-4"WcS<ll»-by 
;tVSK3 9CJ:-?T. -tyxWfi$.t,z£hM%.4 0, 41 

mnzmx-hK). 7»j-jg3 4t«L-cttsstiai#o 

o, 4 l^iSHJWiffliftSitiifct:*'). 7U- 

» 3 4 ^S-fb^i|SjM5 <?)$ij»2rff 3 Z t #T'# 

fc. 

[0 0 12] 3rfc N ; 7-- j. r t° y 7 N';l/7'®m 
ffiffi&*^<0R5t»ttKl 31, 3 7 IT P d • P 
t • M n fcfflVVfcJt&Cii. ft#<DF e M n fc(ig& 

m&t£$:h%\,V7)X\ ±Ttf>fc"*><^tryF«3 2, 

. !ffil¥8 - 2 5 7 0 6 8 -^#10 . 

[oo i 3] ^<*&7y-«3 4o$fl::frfaM5 00 

£££0914 0. 4l&7yrtyyAtz-t&Zbiz£i 
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S*l/Cl>4 <M=5r^>(f. «fB 3 F9-2 6 1 64 1* 

#88) <rsx\ ^5*&m^xz<m$MT a.7ivxvy 
05 #88 

E 5 3 1 ^MR&SSttttJf 3 7 co#«^ 
^LT^Uc^iaT-S> , 3. Ali O3 -Ti 

y?m*m^xN bm&VN i f emzm:<xmmzitx 
[0014] mtm^x, mt<xn. y ?>)yy&zm 

Wt. Pd3iPti7Mns23&»^»!flrSRa«tt#:)i3K 
C o9oFe 10*^=5:1. fyFS3 2, Cu4>l§1l3 3. 
C 090 F eio/N i si F ei9/C 090 F e 10* 3 
«lijs07 U-134 . Agc(3iaJi4 2. CogoFeio 
tyFJ13 6. atf, Pdsi PtiyMnsz*^ 
*4R3*«ttfW13 7 £J«35IWf 3-££ . 
[00151&WC, tf>FJ13 2. 3 6<7»ft:frfa£ 
fflfetifciWC, 1 0 0 k A/m«eaS8*3£9l||DL£ 
20 K^tfC2 3 0'CT*l~3«f|S]iO|»iaia2:ff3<I 
tfcJ:->TraS«tt*JB3 1 , 3 7W»fl3ri&j£EPJnl 

[00 16] Z<r>%&, ItStioC, tyFJl3 
2, 3 6<0«ft*|fi|M3 , M4 tiR3Satt*Jl3 1, 3 

7<o«flarifl|Mi , m 2 tciis^ii. -^r, y<j-ms 

4 <7)S-fb*"l^lVl5 (it y F/f 3 2 , 3 6 (OWJktift 

M 3 , M 4 fc«ffB3tLfc*|6if:=5rO, m&miz-tyx 
9 ( I sens ) tattifcCfc-sTjWffflJDO** 
30 m%t&zktf?%&. 

[00 17] Ztlte, Cu+H^3 3i:Ag+liI*4 2 
Vlt&mmtc&fztb. Cu+^J13 3 (ttfitS: 1. 
55X10-6Q - cm) fctt^TJtffitfo^S&Ag* 
Pb1«4 2 ( Jtffitt : 1 . 4 7X1 0" 6 Q' cm) <7)^T(C 
# < cO-fe yAlsS 3 9 ifiWfitl, A g +Pb11 4 2 iJcO-fe 

yxuset i £85^4 ot Cu+013 3di^-feyxs 

t^l»-t:yxfl:^(cil»ffi*40(cJ:oT»fKm 
*S^(Ci £ ffi* 3 8 LT ^ItztbXfo h . 

40 ^rte, Jtffitit(iO-C(cfc(t£itfitii-eS)0s OTIM«T" 
*£<, 

[0018] ^rfc. ±K<oa}0!CfcVvC(i, PW<o4»H 

iKu -cflfts l, try f« 3 6 iico+ mm ^ffl 

*f»tJKr4ii:fc±o"C»««*I^K:J:£«ff3 8 

nsmzmm-z z t . av. t'y fi 3 6 hco^PbIi 

2rCuT-1Sfi!tt, eyK03 2«O«MSW8rCuJ:'JJt 
JKS<%*:*«rPt (lfcffiK9. 8 1 x 1 0-sQ - cm) 

^-cflustiitcj: mm$mi^z£z,w.%.3sm 
mmm i z 1 1 mm tx ^ £ . 

50 [00 19] 
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[0020] Ut^T, *W, &m&Ja2!)3l£}I 
[00 2 13 

[ ■ntum-? « tnhmfk ] ii i tt*«B*o«a«ai 

01 #83 

( 1 ) Sl<^H^£SW3Rtf»2<D#B 

ttfts 2 » m 2 vmrntm 4.m/.m3 cvmmk 

m 6 £ ft*. , m 2 W&lSttfrJf 4 1 £7>#&tt&Jg/I 
3 J6 2*>#ett&JRB 5 k wHfcEESifU b b i> 
<D3$68ttffc/l 2 &tf m 3 <05$&tt#cJf 6 Offifc 

« 3fttra52tf>#Btt&SW 5^tU£ffi#SWCJl&.S > 

ffi*fWKiUKii<7)*#=Sr» 1 <^B8tt^WB 3 A*>J?*< 

[0022] ;<o«fc. mi ^«fefeJS«3Wcsiifi 

i, -«* y xmst $ 2 <^^Ett^Ri 5 iMfcsai* * >x 
xtmrntzti*** mmzimtK^^mi^ 

jm&&W*3t'J?%<bi>P d (Jtffiffi: 10. OX 
1 o-«Q ■ cm) **trJiT«(S-f6ifcfc:J:oTas» 

!Kmffifit^*2:a^^C:fc^<m203$iKtt«sl4. fill 

l>. 

[00 23] ( 2 ) ifc. *IMJlJi, _hfB < l ) izau 
X. JSl<7)#att£KJ13£. Pd^#l{cioTffif£ 

[0024] i<o«t. mmzitt&tjin±Z%m l 
#»tt&IUI3(i. #«fiOPdlt«J:o-cfflS;-ri»^k 

J-iLh«SB9«aM3»*«:»6 £ k £ . 
[00 25] < 3 ) 4£, ##»4, ±IS ( 1 ) fctlH 
T\ £lttftBtt&M3£« Pdk. Ag, Cu , A 
u, P tcOrt(7)^-ftt*^Jii:^«Jl«5tT1i^-r.i» 
;k£#Stktl>. 

[00 26] ;o«t. ffi»W*=Jtffi!fcO*&*81<0 
#&tt&«JI3«4, Pdk, Ag, Cu. Au, PttO 

i*i«o^-r<t*^ifeiik<osafliii. «u.«r, cu/Pd 
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/CuSlfllJttJroTfllJSLTtlK. -efitcioT 

cu£m\,vzt$,itbmnm±<?>®mmi%m 

hZbtfX'Zh. 

[0027] ( 4 ) 4 >fc, ±IE ( 1 ) CtiH 

T« m<^H8tt£M3£. Pdk, Ag, Cu, A 

u , p t<7)n<n\.vfixtf*>&mb co£-&!§X'ffiffc?& z 
bbm®bt$>. 

[0028] mmzium<7>±zzmi<v 

2ftKtt£JBJI3{4, Pdk. Ag, Cu, Au. Ptco 
10 flcovvfft*KO:£Sk?)££;i, PU<4\ Pd-Cu^ 

&miz£~>xm&Lxi>&<. *tiiiz£->xi>* cuj 

I. 

[0029] (5)4 fc, * 1 tf^HKffaMB 

1 3 at/as 2 5 1 «t o -efc/ffisutca 

*Siife»l<05fiatt*Mi2. «2tf)Bl8ttK04, a 

V. »3^»«tt*16*ffl^.. S 2 4 # 

If! 1 <0«tt£JRJf 3 b m 2 ff>ftW3&BUB 5 b <omz 

20 m&mecom-iti3M<m^mzm^ti. &l 

m 1 <^HKtt&gJl 3 fttf ft 2 eD2l*tt&gJB 5 cojfcffi 
**?fc:t5ivt, fflttWtcJt^O*#&3Sl<0#B84 

&JR«3£. Ta4£f4W£. Cu^diPdm/i' 

[0030] zcomiz . ffi^fcJtffitri<7>*3 1 <7) 
MHbW«3tt. ffiitffifilCOTa (Jtffita : 1 2. 3 
X10-«£5 • cm) 4^{iW (JtffiK: 4. 9X10" 6 
Q- cm) ^CuifcJiPd-Ctt^lfyH-f -yf-«t 
30 it. W*tfCu/Ta/Cu«fflttJgY«*LTi& 

[0031] ( 6 ) 4 fc, *«HB«, » 1 <0^BKtt^JB 

1 3 au?* 2 io^ett^si sizi. o -t^-ensv hc^ 

If, m3c7)^«tt(*l6^fiii., ^2<03IKtt«c«4*« 
* 1 £#HBtt&i(l 3 k m 2 (ffiW&WM 5b<m\Z 

isa^iii. k k 1 « i emwitm 2 & v» 3 m. 
40 m 1 ^NKtt^Jii 3 mm 2 <?>im&&mm 5 ^jtffi 

^JS«35r. Ta4^«W<0^<k*>-^Tk. Cut 
fcliP d^5r< k t-*k<^A«'ClB)S , t* i k S 
^ffik-ri.. 

[ 0 0 3 2 ] £ comiz . jtjjaito* » ^m 1 o 

^ffitt^Jll 3 (4 . ft Jtffi^T a 4 WiWffyJr* < t 

i>-*k. Cutfct4Pd«o^<kt,-*k«o^ 
■ . mUS. Ta-Cu^lt«Ui,S<. mi 

50 coim&&mia3izc u^v^p dtf^zti&Kib. 
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[00 33] 

[ftwnnmmm] zzx\ 02£#kli:, 
htzfrtmmwnmnwmk&x'for) , t-r, do 

0) ffi$:±®i:-tl.^y3>-^l l±(c30Oe ( =? 
2. 4kA/m) <0{&ft£(MDL&#^ ^y^'jy 
?"££j1VvCJI£ 5 nmWNblMf §5nmN i F 10 

e mzmzmmz -txrtm 1 2 £ffMt& . 

[00 34] §|*»vc. RC< 3 0Oe<0»#£9JjlI 
L&#£>X>\>;?y y^aSrffl^T. USl 0-2 5n 
m. miii. 2 5 nm<7)Pd32Pti7Mn5i*^^|,K 
aS8Ett*Mil 3, US 1-4 nnu mm. 2nmc7)C 
090F eioA^&StfyK/Il 4. £ 2 . 0—8. 0 
nnu flaUff. 2. 5 nm<9P d^lalJf 1 5. Jl£ 2 n 
m<7)C 09oFeio/H$4 nmtfON i si Fei9/Jp$2 
nmCo9oFeio*><o^rS3Ji«]i07U-ll 6. W 
$2. 0-8. Onm. Mill 2. 5nmi7)Cuffl 20 
HI 7, H£ 1^4 nm, &IjLI£ ^ 2 nm^OC 090 F e 
loa^&StyKigl 8. at/. ff£l 0-2 5 nm. 
#Ufci\ 2 5 nmOPdszPtivMnsiA^SR^SSt 

[00 35] try KJ1 1 4 , 1 8^mtfirM( 

fflST*-*fc«>fc:, jjcJBWffcEpanLfe«*fcll3£t4 2 0 
OOOe (=16 0kA/m) 0$#£E|lJnL£# { f>. 
K34>T'2 3 0°CT" 1 B§p B 1co»MII?r^T 3 £ fcCJ; -?T 
R»«tt*l 13.1 9<?Ma^b5»|ftl*Q]jBLfca#0* 

fttt&ztizx^x. wsmmxmwmmm z 30 

[0 0 36] ,IOi*&4>, 2 3 0°CO«i»IlXg 

fc*J , P d 4>Pb1* 1 5 &1>*C u *Pa1« 1 7 fcflDfct 
£ P dMC u k N i 8i F eistCDfflcVttmmtiitkt 
3t, 7U-S1 6 2rM*UTt^rSCo9oFeio 

[0037] <Jcot\ B^LSrHiOO, jjf^co*^ 
|6j#try Fl 14.1 8<7)HSSit!tai-rL*-[6li;Si:(c 
%&£olz. I^SlliSft^^lOOjum^ |§# 

ij«m^h7-i rtftcA** Ltznh. m^m 40 

#*5jum£&|>J: 3tC. S§2O0nm«CuA7-y 
*>^4 4JffF€»v-y*jft«-fi i fc ic X ->x . 

[0038] Z<r>Mis. P d 4»ra« 1 5 £flMW4 P d 
(JtffiSi: 1 0. 0X10- 6 Q • cm) OitffiSttfC u 
+IB11 7«r«tt-f l>Cu (JtffifiS: 1. 5 5x10-6 
fi- cm) <?)JtfifitJ:0 6ftJjll±**^fci6, HfcfltS 

s i tares . «u= j:->t. t?fi&m*sitr(= j: 

$»*«Ol0*£ffi:fcffi«LT:7 'J-JI 1 6*>8Hfcfr|ft| 50 
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Ms Sr. tfyF«14. 1 860BBt-ft^ri*lMs . M4 til 
ffl£ Lttft t-f h Z t tfX'Z . MSC* y x*8K 
I 4: i ^T?hm««£»glK»I?g 

[003 9] 4fc. vSik-v-gytCj;'). PdliC 

tixm mm. m «*, »2iiiiB*j6ffl«« 

^^»H«^«Sm. 4 P c - 5 , 1 9 9 7#D3) . 
Pd<Mail5*JBv>S£i:fc«J:i). B£lftffi*tr&&iM 

[0040] Pd«l 5(cft£T» Cu/P 
diS^teCu/Pd/Cu^Pdi:, Cu, Ag (Jt 
fifit: 1. 4 7X 1 0" 6 Q • cm) , Au (Jtjgfii: 
2. 0 5X1 0-SQ • cm) , Pt (JtJ&Sl : 9. 81 
X 1 ■ cm) <Dft0)^i t tlfyCD£mt<7)WMt%i& 

X'^fflmZffif&lXh&K. PdW#&ti>Ztl l zJ:-o 

x, ®m,im%&m.%ozt%<. k-o. mmnmk 

ft* mi- z t % < fttttftatffltl - 1 tfX'% 

*. 

[004 1] 4Jt, Pd+Hif 1 5WtiT» Pd-C 
u^cOPdfc, Cu. Ag. Au. Pt<7)F*J<Wvf:h.A> 
W^JSt <0^«f+IBWI*fltJ« LXi>&< . P d 
Si-Si tKioT. SSSaSfiiSSS^^^V^fi 

[0042]»:t. @3*#SSLT*«HBW*20SSSt 
OWBMWM-***. t"y Hjg l 4 MattMottAfcl 

?H±±ie^^lcDllJ6<7)^«k|3|#T'S)&, ^fc. H3 

( a ) lir *7;kxeyv^7^siffifiB»a«^*}g« 
-n.^coaJi^^WffijiT*'?- 03 

( b ) tt^JB+IBDi<OSS*0^*5. 
03 (a) #BS 

(100) BB«r±Bt-f«yU3yasi i±t 
3 0Oe ( = 2. 4kA/m) ^KflfcMnL&tffc, 

5 n mN i F e *£l«tfSWStfTTJlSB 1 2 5rffM-T 
4. 

[00433 ?\zm^x. mtoooecommmu 

LW^A'.^iJy^SffiUt, ¥S 1 0-25n 
m s mm, 25nmf5Pd32Pti7Mn5i*»(o^rl>S 
13,f?lMnm, fell 2 n rn«C 
09oFeio* > 'o^:l>t s yFSl4. Cu/Ta/Cu* 
^£3«^<O^«*raffl2 0, if S2 nmCOCoso 
Feio/f $4 nmcON i s i Fei9/)f § 2 nmCo9o 
Feio*^=5r.?)31«jt^7 l J-Jf 1 6, Jf $2. 0- 
8. Onm, iill 2. 5 nm<9C u t^MM 1 7 , Jp 
$1— 4nm. mm. 2 nmCOCo9oFeio* 1 'b^rS 
b-yKllS.SV, /¥£ 1 0~~2 5niru Wi(i\ 2 
5nm«OPd32Pti7Mn5i* J ^^:S^Stt(*:iil 9 
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[0044] 03 (b) #BS 

£<3*£<0£!<WB|«2 0(i. Witf. W§0. 7 rim 
<0Cu«2 1 . H£ 1 . 0nmOTai2 2, Jf§0. 
7 n m<DC u 1 2 3 eS&WflWcfltit^&S . 
[0045] <X^X\ My Kll 4 . 1 8<7W.<UTfa* 
HJet4fc»fc. BEiWrfcW*lLfc«ff fcKW-* 2 0 
OOOe (**16 0kA/m) cOBflfcffltoLfrtffc, 
3tffi4<T'2 3 0°CT 1 ^SO^Jtra^ff 3 i k IZX ->X 
KSfittttiM 13,1 9cmfcUfiZQiMltzmftm 

[0 04 6] ftfc. Z(?)%r&i>. 230'ccommxm 
CJ3WC. £«4>fHW2 O&t/C u *SJ1 1 7 £«j£-f 
SCutNi8iFei9t£7)rawffl3e:U[*^t^oJ:3 
7 U-JB1 6Sr^*i;ri:^l)Co9oFeio2:fflH-C 

[004 7] &V>T\ KL^>J.W, S^O*^ 
KWtfy KM 1 4 , 1 8<offl£§*ut«fld5rifii tsat: 
=3rftJ:at:. ^OSWfi!jt#cSr*§*U 0 Ojurn, H# 
1 mO* h ^ ^ 7"^(cy ^ - ~ y L fcw . 1&=m 
^Sjumt^rSJ; ptC. Jl^OOnmcOCu^-y 

[0048] tyniH, \8<rmtt3i 

MMs , M4 ttKtt&ttffcl 1 3 , 19<0BMfcfr|fi| 

Mi , m 2 wi^^ix, -jr. yj -mi 6 comity 

M 5 tet'yh'JBl 4, 18cOJS^|fiJM3 , M4 tim 
13E Lfc3ri*J k & 0 , mflilBI C-fe y xms I a ens S-gEf 

£ 1 1: x -? r . ±iecom i comm^mm kmrnztm® 
[0049] zcr>%,2 commmm^a uxa. tr > h 

■ l4H«+BWtWaWcf4fc*t:. JtffifitO*§ 
&Ta (JtffiK: 12. 3x 1 0" 5 Q ■ cm) 122?: 
mffi^m^^: I^Cul21, 23 Tm^tz-r > H 
-f y^itfc LTfeD, IfiftttttV. ep*>. t°yFli 

4t7U-116ti7)^ffi^Cu«2 1, 2 3Tmtt 

[ 0 0 5 0 ] *r*j s £Jfi* ia« 2 0 ^«fi!c-ri»lSJtffiiji 
*rfll±Tat|Rfe*lifcWCtt=Sf<, W (ttffilt: 4. 
9X1 0-6Q ■ cm) SrfflV^tMv^t)WeA"5s 4 

21, 2 3<0ffcfo9fc, Cui:RBLK<0«Stt£iji3»jRS 

[ o o 5 1 ] +iaiojtffiissr*Jw-*fcrttf5# 

Stt, *Ji«fiaWiflB!McR84>*i*t><OTJi'Sr<. Ta, 
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[o o 5 2 ] ±iE<o#iat<?5j^Bfc:*jv^rtt. m 

<. zm^zii. cummm'&mzftixnmzit 
ST«wR^)att*a 1 3<r>-uk ixmm ix. *jl 

Jftf>£33HIttftll 9_Lfc, BBK, M«fyK114 
£»Jf;*-£Ti>&K 

[ o o 5 3 ] tt:. ±.m<r)&mmcr>]{m<?>mmzis^x 

10 l±. *««0*IOT«lUSSi:Sffi*f«K»< 1X^1 

if, mz. 7v-m±<o*mmmtAitmmzm< 
■«ri<a*at«=-«uarjftv*. 

[ 0 0 5 4 ] ifc. ±iB<0*5HH^#Slttco»J»<08lBH 
Al 2 O3 -TiCfflJL »i/'j3yo 2 M^r^fiSc 

xi>&^i>cr>x'h>). tti, msftibRVKmrnfok 
ix t . stt^jfciB© Lfeja>k)a«fcfflv^iir ^* 

[0055] 

u^V>i±P d fceo-ty y1-ffimz-?& Zklzi. K>m 

zm%ozkKc<iftmm&isiz£ m^-mmmm 
hzk wx %%><nx\ ?4i-$-v>?u> =j<n±* %mm 
^^m^&tm^m^mm-fhzk i . 

30 [0ffi^fS#a:iJi«M] 

[HI ] #?SBJ<9Ha«mWJ!0T"&6. 

[@2] i vmfcmnnwpmxh & . 

[03] *»Bjc7)|| 2 ^HtecO»ScOlKB^0-C* £ . 
[04 3 flSSWJf aT^Kb-^^TlMffiMif 

[05] ^cOK^Sr jl r;^ h* 

m^mwmx'hz, > 

I ^lcOR3SKtt#:« 
40 2 ISlc0^iittft« 

3 ffl^NStt^M 

4 &20HttttfMI 

5 «2^NStt^M 

6 J|S3^BtttfM 

7 ^2coS5Siltt*l 

II y'J^yiS 
1 2 T*« 

13 R5S«tt^S 
1 4 h'y HJi 
50 15 Pd"tta/I 
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1 7 
1 8 

1 9 
20 

2 1 
22 
23 

3 1 
32 



c u 4^1 
RBflKttfWf 

Cul 
Taf 
Cul 



1 1 



EffiPPl 1 
1 2 



3 286 24 
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3 3 Cutfall 

3 4 y*j-m 

35 Cuffll 

3 6 t°y HI 

3 7 R&SSftttl 

3 8 tomsm&nzxmx 

3 9 -feyxUSS 

4 0 -eyx«acj:4B» 
4 1 *yx*SSfcJ:4«# 

4 2 A g 4i|8ll 



[011 [02] [03] 




2:3*1 ®tttt&<tt! 

3:*l©ifc8ttt&G6@ 
7:g2<Z>£8iB1£{*fg 



11: ftf 3 >M 14: tT> KB 
12:Tt&B 15:Pd«WHJB 
l3:J5&Btet*JB 16:7'J-H 



17:Cu4«IH® (tO 
18: tT> KB 
19:£&B£#B 
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II 


II 









Il:5/'j3>3« 16:7 U-JH 20:£Hif>n3B 

[04] 12:T*£® 17:Cu«fUUg 2L:Cufg 

13:R^ttttWa IB: OKA 22:TaB 

a3jK0^ a T*X^>^A7m*K«&*«7«)R^ia M: t*> KB l9:£&iS&{*JB 23: Cu© 




31:K&fi&ttfl 35:Cu«H 39:-b>^ffim 
32:tT>KH 36:tT>KH 40:-b>^«2«CJ;S«^ 

34: 7 'J —IB 38:ff£BSDffidlc J:«Sff 
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32: fcf> KB 37:£fiftttt* 41:-tr>x«MC«k 



6/9/06, EAST Version: 2.0.3.0 



